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Communicationa b s t r a c t
Background and purpose: Patients may experience clinically relevant anxiety at their ﬁrst radiotherapy
(RT) sessions. To date, studies have not investigated during/around the RT simulation the key communi-
cation and communication-related predictors of this clinically relevant anxiety.
Material and methods: Breast cancer patients (n = 227) completed visual analog scale (VAS) assessments
of anxiety before and after their ﬁrst RT sessions. Clinically relevant anxiety was deﬁned as having pre-
and post-ﬁrst RT session VAS scores P4 cm. Communication during RT simulation was assessed with
content analysis software (LaComm), and communication-related variables around the RT simulation
were assessed with questionnaires.
Results: Clinically relevant anxiety at the ﬁrst RT session was predicted by lower self-efﬁcacy to commu-
nicate with the RT team (OR = 0.65; p = 0.020), the perception of lower support received from the RT team
(OR = 0.70; p = 0.020), lower knowledge of RT-associated side effects (OR = 0.95; p = 0.057), and higher
use of emotion-focused coping (OR = 1.09; p = 0.013).
Conclusions: This study provides RT team members with information about potential communication
strategies, which may be used to reduce patient anxiety at the ﬁrst RT session.
 2014 Elsevier Ireland Ltd. All rights reserved. Radiotherapy and Oncology 114 (2014) 35–41Many studies have shown that patients undergoing radiother-
apy often experience anxiety [1–7]. Anxiety during radiotherapy
is associated with numerous factors, including fear of the unknown
aspects of treatment [8] and side effects [7]. Previous results of this
study conducted in the same sample of patients with non-meta-
static breast cancer showed that patient anxiety was highest at
the ﬁrst radiotherapy session and that 16% of patients presented
with clinically relevant anxiety. Results also underlined the need
to assess patient anxiety at the radiotherapy simulation and iden-
tify patients with clinically relevant anxiety that may require addi-
tional support throughout radiotherapy [9].
Knowledge of communication and communication-related vari-
ables that affect clinically relevant anxiety may allow radiotherapy
teams to improve communication during and around the
radiotherapy simulation to reduce patient anxiety at the ﬁrstradiotherapy session and throughout treatment. To our knowledge,
no study has prospectively assessed, during and around radiother-
apy simulation, communication and communication-related pre-
dictors of clinically relevant anxiety at the ﬁrst radiotherapy
session.
The main objective of this study was to investigate key commu-
nication and communication-related predictors assessed during
and around the radiotherapy simulation that may be associated
with clinically relevant anxiety at the ﬁrst radiotherapy session
in patients with non-metastatic breast cancer. First, it was hypoth-
esized that clinically relevant anxiety at the ﬁrst radiotherapy ses-
sion would be predicted by communication strategies utilized by
the radiotherapy team (levels of assessment, information, and sup-
port skills) during the radiotherapy simulation. Second, it was
hypothesized that clinically relevant anxiety at the ﬁrst radiother-
apy session would be predicted by lower self-efﬁcacy to communi-
cate with the radiotherapy team, a higher desire for support from
the radiotherapy team, the perception of lower support received
from the radiotherapy team, lower knowledge of side effects,
36 Predictors of anxiety during radiotherapyand, consistent with the literature, lower use of problem-focused
and support-seeking coping strategies [10–12].
The purpose of this study was to provide radiotherapy teams
information about potential communication strategies that, if
implemented during and around the radiotherapy simulation, may
reduce clinically relevant anxiety at the ﬁrst radiotherapy session.
Material and methods
Subjects
This studywas part of a larger inter-university research program
to test the efﬁcacy of a communication skills training program con-
ducted in four radiotherapy units in Belgium [13]. Local ethics com-
mittees approved the study. To be included in this study,
radiotherapy teammembers had to speak French and willingly par-
ticipate in the training program and assessment procedures. Radio-
therapy team members were also asked to provide permission for
their patients’ inclusion in the study. Female patients P18 years
old with surgically-treated primary breast cancer without metasta-
seswhowere receiving radiotherapy for the ﬁrst time, had no cogni-
tive dysfunction, and provided written informed consent were
included in the study.
Study design and assessment procedure
Independent investigators recruited patients for this multicen-
ter descriptive longitudinal study and helped them complete ques-
tionnaires. Assessments happened at the radiotherapy simulation,
the ﬁrst ﬁve sessions and the last ﬁve sessions of radiotherapy. For
this study, only assessments at the radiotherapy simulation and
the ﬁrst radiotherapy session were analyzed.
Questionnaires
Sociodemographic data
Patients provided demographic information including age, mar-
ital status, educational level, occupational status, and cultural ori-
gin on a questionnaire.
Disease-related characteristics
Physicians provided data about patients’ disease and treatment
characteristics, including diagnoses (months since diagnosis, dis-
ease stage) and received or scheduled treatments (surgery, chemo-
therapy, radiotherapy, hormonotherapy, biological therapy).
Immediately before or after the radiotherapy simulation,
patients completed:
The Patients’ Self-Efﬁcacy to Communicate with the Radiotherapy
TeamMembers Questionnaire. This 5-item self-report questionnaire,
developed for this study, assessed before the radiotherapy simula-
tion patients’ perceptions of their abilities to communicate with
radiotherapy team members about their disease- and treatment-
related and other concerns. Answers to questions were on a ﬁve-
point Likert scale ranging from ‘‘not at all able’’ (1) to ‘‘extremely
able’’ (5). The total score represented the mean score for all 5 items.
The Ways of Coping Checklist (WCC) [14], assessed after the
radiotherapy simulation, was a 27-item four-point self-reported
measure of coping responses consisting of three subscales repre-
senting the problem-focused, emotion-focused, and social-seeking
types of coping.
The Patients’ Desire for Radiotherapy Team Support Questionnaire,
a 9-item self-report questionnaire developed for this study, was
used to assess before the radiotherapy simulation patient desire
for support from the radiotherapy team. It measured three types
of social support (practical, informational, and emotional) from
physicians, nurses/technologists, and secretaries. This assessment
also utilized the ﬁve-point Likert scale ranging from ‘‘not at all’’
(1) to ‘‘entirely’’ (5). The practical, informational, and emotionalsub-scores corresponded to the mean desire for support from phy-
sicians, nurses/technologists, and secretaries. The total score repre-
sented the mean score for all 9 items.
Patients also completed just before the ﬁrst radiotherapy
session:
The Patients’ Perception of Received Support from the Radiotherapy
Team Questionnaire, a 9-item self-report questionnaire, developed
for this study, was used to assess patients’ perceptions of support
received from the radiotherapy team during radiotherapy simula-
tion. It measured three types of social support (practical, informa-
tional, and emotional) provided by physicians, nurses/
technologists, and secretaries.Answerswereprovidedonaﬁve-point
Likert scale ranging from ‘‘not at all’’ (1) to ‘‘entirely’’ (5). The practi-
cal, informational, and emotional sub-scores corresponded to the
mean support provided by physicians, nurses/technologists, and sec-
retaries. The total score represented the mean score for all 9 items.
The Patients’ Knowledge of Radiotherapy Side Effects Question-
naire was speciﬁcally developed for this study to assess symptoms
reported as potential side effects of radiotherapy by patients.
Among the 30 reported symptoms, 15 were known side effects of
radiotherapy and 15 were not directly associated to radiotherapy.
For each of the 30 symptoms, patients were asked if they attrib-
uted it to radiotherapy (yes or no). The ‘‘correct knowledge’’, a
score out of 30, was measured by adding the number of radiother-
apy related side effects rightly attributed by patients to radiother-
apy and the number of radiotherapy unrelated side effects rightly
attributed by patients to other causes. The ‘‘incorrect knowledge’’,
scored out of 30, was measured by adding the number of radiother-
apy related side effects wrongly attributed by patients to other
causes and the number of radiotherapy unrelated side effects
wrongly attributed by patients to radiotherapy. The total score
(range 30, +30) was calculated by subtracting the ‘‘incorrect
knowledge’’ score from the ‘‘correct knowledge’’ score.
To assess anxiety, patients were asked to report their anxiety lev-
els using a visual analog scale (VAS) before and after the radiother-
apy simulation, the ﬁrst ﬁve radiotherapy sessions (ﬁrst week of
radiotherapy), and the last ﬁve radiotherapy sessions (last week of
radiotherapy). In this study, only the VAS assessments recorded
before and after the ﬁrst radiotherapy session were used. The VAS
consisted of a horizontal 10-cm line, with the extreme left deﬁned
as ‘‘not at all anxious’’ and the extreme right deﬁned as ‘‘extremely
anxious.’’ The VASwas used because it has been shown to be appro-
priate and adequate for the assessment of state anxiety [15–17], and
they are easy for patients to complete. As recommended byMitchell
[18–19],we consideredpatientswithpre- andpost-ﬁrst sessionVAS
scoresP4 cm to have clinically relevant anxiety and patients with
pre-and/or post-ﬁrst session VAS scores <4 cm to have no clinically
relevant anxiety.Radiotherapy team communication content analysis
Encounters between radiotherapy team members and patients
during radiotherapy simulations were audiotaped and then tran-
scribed. Transcripts were analyzed using LaComm, French commu-
nication content analysis software. This software uses a word count
strategy based on categories of words similar to PROTocol ANalyzer
[20], Linguistic Inquiry and Word Count [21], and General Inquirer
[22] methods. The software analyzed verbal communication utter-
ance by utterance identifying utterance types and contents. This
software is used generally in medicine, particularly in oncology.
The results discussed in the present article were based only on
teammembers’ utterances. Regardingutterances types, the commu-
nication used during the radiotherapy simulations was analyzed
with LaComm dictionaries which were composed of words, word
stems, or expressions built on empirical knowledge derived from
actual and simulated patient consultations performed by physicians
F. Lewis et al. / Radiotherapy and Oncology 114 (2014) 35–41 37[23–24]. The organization of the dictionary was adapted from the
Cancer Research Campaign Workshop Evaluation Manual [23–26]
and was redeﬁned and categorized according to the three-function
approach of medical consultation [27] by a panel of experts. Thus,
utterances were categorized in three main types: assessment, sup-
port, and information [28]. For utterance contents, four dictionaries
were used: medical, radiotherapy, emotional, and social. Results of
the utterance types and contents are presented in frequencies.Statistical analyses
Descriptive data of patients with clinically relevant anxiety and
without clinically relevant anxiety were collected. Associations
between each potential predictor and patient anxiety were tested
using parametric tests and non-parametric tests as appropriate
(Student’s t-test, v2 test, and Mann–Whitney test). All tests were
two-tailed, and the alpha level was set to 0.05. A backward stepwise
(conditional) regression model was computed using logistic regres-
sion to assess relationships between each potential predictor and
patient anxiety. All variables (total scores if available) with univar-
iate p-value 60.10 were entered in the model. Analyses were per-
formed with IBM SPSS software (version 20.0; SPSS Inc., Chicago,
IL, USA). Data are reported as mean ± standard deviation (SD).Table 1
Sociodemographic, disease, and treatment characteristics of patients (n = 227).
Anxiety













Living alone 12 29.3
In couple 29 70.7
Educational level
Junior high school or less 10 24.4
High school graduation or more 31 75.6
Occupational status
Working part or full time 9 22.0
Not working 32 78.0
Stage of diseasef
In situ 5 12.2
Stage I and II 35 85.4














a Pre- and post-session VAS score P4 cm.
b Pre- and/or post-session VAS score <4 cm.
c Mann–Whitney U-test or Chi-square test.
d Goodman and Kruskal’s tau.
e Missing data for 8 patients.
f Missing data for 2 patients.
g Missing data for 3 patients.Results
Subjects
Among 340 patients approached, 47 (14%) did not meet inclu-
sion criteria and 47/293 (16%) eligible patients refused to partici-
pate in the study. During the course of the study, 10 (3%) patients
stopped completing questionnaires. Only patients who completed
the state anxiety VAS assessment at the ﬁrst radiotherapy session
were included. Four patients were excluded from the analysis
because their radiotherapy simulations did not occur on the same
day as simulation assessments (n = 2) or on the second radiother-
apy simulations (n = 2). Five patients were excluded from the anal-
ysis because they did not receive a ﬁrst radiotherapy session on the
same day as the ﬁrst radiotherapy session assessment. Data from
227 patients were analyzed. For the communication content analy-
ses, 6 patients were not included due to recording problems.Patients’ sociodemographic, disease, and treatment characteristics
Table 1 displays sociodemographic, disease, and treatment
characteristics of patients included in the study.at the ﬁrst radiotherapy session




































38 Predictors of anxiety during radiotherapyThe mean age of patients with clinically relevant anxiety at the
ﬁrst radiotherapy session was 56 ± 12.1 years (range, 27.9–
73.6 years); 71% (n = 29) were married or cohabiting, 76% (n = 31)Table 2
Predictors of clinically relevant anxiety at the ﬁrst radiotherapy session: radiotherapy tea
Anxiety
Clinically relevant anxietya (n = 41)
Mean SD
Team communication skills training
Previous training N (%) 11 (27)




Open questions 0.3 0.6








Procedural information 17.6 8.1
Negotiation 0.2 0.6
Contentse
Medical words 77.6 39.3
Radiotherapy words 73.9 18.2
Emotional words 9.5 6.0
Social words 53.3 35.4
a Pre- and post-session VAS score P4 cm.
b Pre- and/or post-session VAS score <4 cm.
c Mann–Whitney U-test.
d Missing data for 6 patients.
e Types and contents are in frequencies.
Table 3
Predictors of clinically relevant anxiety at the ﬁrst radiotherapy session: patient commun
Clinically rele
Mean
Patients’ self-efﬁcacy to communicate with the radiotherapy team
About their disease or treatment 4.4
About their concerns related to disease or treatment 4.0
About their concerns not related to disease or treatment 3.4
About their anxiety related to disease or treatment 4.1
About their sadness related to disease or treatment 3.2
Total 3.8


















a Pre- and post-session VAS score P4 cm.
b Pre- and/or post-session VAS score <4 cm.
c Mann–Whitney U-test.
d Missing data for 1 patient.
e The Ways of Coping Checklist (WCC).had completed high-school education, and 22% (n = 9) worked part
or full time. The mean time since diagnosis was 3.6 ± 2.0 months.
The majority (85%, n = 35) of patients had stage I or II disease. Mostm communication variables (n = 227).
at the ﬁrst radiotherapy session


















ication-related variables (n = 227).
Anxiety at the ﬁrst radiotherapy session
vant anxietya (n = 41) No clinically relevant anxietyb (n = 186)
SD Mean SD pc
1.0 4.7 0.8 0.030
1.1 4.5 1.0 0.003
1.4 3.6 1.6 0.396
1.0 4.4 1.1 0.006
1.4 3.9 1.4 0.001
0.9 4.2 0.9 0.006
1.0 4.2 0.9 0.349
0.7 4.4 0.8 0.053
1.1 3.7 1.1 0.863
0.8 4.1 0.8 0.436
1.3 3.8 1.2 0.017
1.3 3.8 1.2 0.022
1.2 3.3 1.3 0.071
1.2 3.6 1.1 0.018
3.9 20.0 3.4 0.059
3.9 10.1 3.4 0.058
7.7 9.9 6.8 0.059
6.4 30.7 5.7 0.330
4.8 21.2 5.3 0.014
5.0 24.1 5.0 0.380
Table 4
Predictors of clinically relevant anxiety at the ﬁrst radiotherapy session: logistic regression model (n = 225).a
Anxiety at the ﬁrst radiotherapy session
OR 95% CI p
Patients’ self-efﬁcacy to communicate with the radiotherapy team 0.65 0.45 to 0.94 0.020
Patients’ perception of received support from the radiotherapy team 0.70 0.52 to 0.95 0.020
Patients’ knowledge of radiotherapy side effects 0.95 0.91 to 1.00 0.057
Patients’ emotion-focused copingb 1.09 1.02 to 1.17 0.013
OR: odds ratio; 95% CI: 95% conﬁdence intervals.
The goodness-of-ﬁt of the ﬁnal model had a Hosmer–Lemeshow ﬁt statistic v2 = 5.48; p = 0.705.
a Missing data for 2 patients.
b The Ways of Coping Checklist.
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mately half (44%, n = 18) had received chemotherapy. Radiother-
apy treatment, on average, lasted 23 ± 2.6 sessions.
Hormonotherapy was scheduled for 66% (n = 27) of patients.
The mean age of patients without clinically relevant anxiety at
the ﬁrst radiotherapy session was 56 ± 10.9 years (range, 28.5–
84.3 years); 74% (n = 138) were married or cohabiting, 72%
(n = 134) completed high-school education, and 25% (n = 47)
worked part or full time. The mean time since diagnosis was
4.5 ± 2.4 months. The majority of patients without clinically rele-
vant anxiety (85%, n = 156) had stage I or II disease. Most (80%,
n = 146) patients had undergone lumpectomy and approximately
half (55%, n = 100) received chemotherapy. Radiotherapy treat-
ment, on average, was 23.3 ± 3.1 sessions. Hormonotherapy was
scheduled for 74% (n = 135) of patients. The two patient groups,
with and without clinically relevant anxiety, did not differ in soci-
odemographic, disease, and treatment characteristics except for
mean time since diagnosis (p = 0.037).
Tables 2 and 3 display radiotherapy team communication vari-
ables and patient communication-related variables predicting clin-
ically relevant anxiety at the ﬁrst radiotherapy session,
respectively.Predictors of clinically relevant anxiety at the ﬁrst radiotherapy
session
Regression analyses (Table 4) revealed that clinically relevant
anxiety at the ﬁrst radiotherapy session was predicted by lower
self-efﬁcacy to communicate with the radiotherapy team [odds
ratio [OR] = 0.651; p = 0.020], the perception of lower support
received from the radiotherapy team (OR = 0.700; p = 0.020), lower
knowledge of radiotherapy side effects (OR = 0.954; p = 0.057), and
higher use of emotion-focused coping (OR = 1.094; p = 0.013). The
regression model correctly predicted 12.2% of clinically relevant
anxiety cases, 97.8% of non-clinically relevant anxiety cases, and
82.2% of all cases.Discussion
The objective of this study was to investigate key communica-
tion and communication-related variables assessed during and
around the radiotherapy simulation that may predict clinically rel-
evant patient anxiety at the ﬁrst radiotherapy session. The results
of this study showed that, contrary to our hypotheses, the types of
communication strategies (assessment, informative, and support-
ive skills) used by the radiotherapy team at the radiotherapy sim-
ulation were not associated with clinically relevant anxiety at the
ﬁrst radiotherapy session. These results may be explained by the
fact that the radiotherapy team did not engage in personalized
communication with patients regarding their concerns. Clinically
relevant anxiety at the ﬁrst radiotherapy session was predicted
by four patient communication-related variables: lower self-efﬁ-cacy to communicate with the radiotherapy team, perception of
lower support received from the radiotherapy team during the
radiotherapy simulation, lower knowledge of radiotherapy side
effects, and higher use of emotion-focused coping.
First, lower patient self-efﬁcacy to communicate with the radio-
therapy team at the radiotherapy simulation was, as expected, pre-
dictive of clinically relevant anxiety at the ﬁrst radiotherapy
session. These results indicate that patients may beneﬁt from
learning how to communicate with radiotherapy team members
about their disease and treatment. Patients may also beneﬁt from
proactive assessment of disease- and treatment-related concerns.
Second, contrary to our hypotheses, clinically relevant anxiety
at the ﬁrst radiotherapy session was not predicted by higher desire
for support from the radiotherapy team, but it was predicted by the
perception of lower support received from the radiotherapy team
during the radiotherapy simulation. The lack of association
between clinically relevant anxiety at the ﬁrst session, and desire
for a higher support from the radiotherapy team may be explained
by the fact that the desire for support was very high for all patients.
The perception of lower support during radiotherapy simulation
predicted clinically relevant anxiety at the ﬁrst radiotherapy ses-
sion. This result shows patients’ unmet support need and indicates
that patients may beneﬁt from proactive support from the radio-
therapy team addressing practical, informational, and most impor-
tantly emotional concerns.
Third, results also showed that lower knowledge of radiotherapy
side effects, assessed after the radiotherapy simulation, predicted
clinically relevant anxiety at the ﬁrst radiotherapy session. It is
important to note that both correct and incorrect knowledge pre-
dict clinically relevant anxiety at the ﬁrst radiotherapy session.
These results suggest that patients may beneﬁt from proactive
assessment of their knowledge of radiotherapy side effects.
Fourth, contrary to our hypotheses, clinically relevant anxiety
was not predicted by lower use of problem-focused and support-
seeking coping. Clinically relevant anxiety, in this study, was not
predicted by patient coping strategies related to communication
(e.g. information seeking, social support seeking, support seeking
from professionals). Meanwhile, clinically relevant anxiety was
predicted by higher use of emotion-focused coping strategies. This
result is consistent with previous studies suggesting that anxiety is
often associated with higher use of emotion-focused coping [10–
12] and indicate that patients may beneﬁt from proactive assess-
ment of their coping strategies. For example, the radiotherapy
team could ask patients, ‘‘How do you cope with disease?’’ These
data could help detect patients that use emotion-focused coping
(e.g. avoidance, wishful thinking) and may be likely to develop
emotional distress.
Fifth, it should be underlined that the variables collected during
and around the radiotherapy simulation correctly predicted 12% of
clinically relevant anxiety cases at the ﬁrst radiotherapy session.
This model gives important information with only communication
and communication-related predictors. Of course, future studies
should investigate other factors that may be associated with
40 Predictors of anxiety during radiotherapyanxiety, such as patients’ personality, life events, intolerance of
uncertainty and speciﬁc treatment-related fears. Moreover, other
factors directly related to the ﬁrst radiotherapy session may also
be associated with anxiety, such as communication strategies used
by the radiotherapy team at this ﬁrst session or events that would
have occurred during the session (technical problems, session dis-
ruption, and discomfort in patients due to movement restriction or
fear of enclosed spaces...). It should also be noted that, as it has
been shown here, anxiety may also be associated with the time
passed since diagnosis.
This study has several strengths. First, to our knowledge, this is
the ﬁrst study to prospectively investigate communication and
communication-related predictors of clinically relevant anxiety at
the ﬁrst radiotherapy session in patients with non-metastatic
breast cancer. Second, this study has speciﬁcally focused on predic-
tors that may provide information about communication strate-
gies, which may be used to reduce clinically relevant anxiety at
the ﬁrst radiotherapy session.
Previous results of this study conducted in the same sample of
patients with non-metastatic breast cancer underlined the need to
assess patient anxiety at the radiotherapy simulation, to identify
patientswith clinically relevant anxiety [9]. Thepresent results indi-
cate that patients may beneﬁt from personalized communication
during and around the radiotherapy simulation to prevent further
unnecessary concerns. In summary, four key communication strate-
gies should be considered. First, team members should proactively
assess patients’ concerns about their disease and treatment course.
Second, team members should check patients’ understanding and
knowledge of potential side effects. After assessment, team mem-
bers should provide detailed information about radiotherapy treat-
ment and side effects to increase patients’ knowledge. Third, team
members should proactively assess patients’ coping strategies, and
note patients that employ emotion-focused coping. These patients
may be at-risk for emotional distress. Fourth, teammembers should
provide appropriate support to patients to prevent clinically rele-
vant anxiety.
To implement personalized communication during and around
the radiotherapy simulation, a systematic debrieﬁng session
should be scheduled after the radiotherapy simulation. During this
debrieﬁng session, patients may beneﬁt from reiterating informa-
tion about potential side effects. Patients should also be informed,
during this debrieﬁng session, that mental health professionals are
available to help them broaden their coping resources and reduce
anxiety. Of course, speciﬁc communication training programs
should be available to teach radiotherapy team members to tailor
their communication to patients’ concerns.
The implementation of personalized communication during
radiotherapy simulation may reduce patient anxiety at the ﬁrst
radiotherapy session. As previous results of this study have also
shown, clinically relevant anxiety may of course also develop dur-
ing radiotherapy treatment [9]. Team members should be aware of
that and repeat the assessment of patients’ anxiety at different
timepoints in the course of radiotherapy treatment. Reducing
patient anxiety has the potential to promote better adaptation
throughout treatment. The results of this study indicate that fur-
ther research is needed to assess the impacts of personalized com-
munication on patient anxiety.Role of the funding source
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